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BOW LAKE DAM

DAM-BREAK FLOOD ANALYSIS

INTRODUCTION AND PURPOSE

This report presents the findings of a dam-break flood
analysis performed for Bow Lake Dam. The dam is owned,
operated and maintained by the New Hampshire Water
Resources Board. Included in the report are a
description of pertinent features of the dam, the
procedure used for the analysis, the assumed dam-break
conditions, and the resulting effect on downstream
flooded areas. This study was not performed because of
any known likelihood of a dam-break at Bow Lake Dam.
Its purpose is to provide quantitative information for
emergency planning use.

DAM DESCRIPTION

Identification No,: NHO0O55

Name of Dam: Bow Lake Dam
Town: Strafford
County and State: Strafford, NH
Stream: Isinglass River

Bow Lake Dam is 24 feet high, about 40 feet wide, and
400 feet long., It is an earthen embankment placed
between vertical dry masonry walls, spans the upper
reach of the Isinglass River, and is located in east
central New Hampshire. It has two low-level gated
outlets and a stopleg spillway. Maximum storage
capacity is about 14,000 acre-feet. Bow Lake is used
ftor recreational purposes. The lake is 2.5 miles in
length with a surface area of about 1,150 acres.

PERTINENT DATA

Data is taken from "Phase 1 Inspection Report™ for Bow
Lake Dam, dated August 1978.

a. Drainage Area The drainage area consists of 14.3
sqguare miles (9,152 acres).

b. Discharge at Damsite

{1l) Qutlet works (conduits) - twe low-level
sluiceways estimated to be about 3' H x 4' W
through the dam. Gate capacity at normal



(2)

pool elevation - 600 cfs @ 515 ft. NGVD

Steplog spillway capacity (stoplogs removed)
at maximum pool elevation - 1,010 cfs @ 518.2
ft. NGVD

Elevation (ft. NGVD)

(1)

(2)
(3)

(4)

(5)

Top of dam - 518.2 (crest varies from 518.2 to
519.9)

Recreation pool - 515+

Spillway crest - 510.3

Upstream portal invert low-level conduit -
495.9

Streambed at centerline of main dam - 495.9

Reservolr {(miles)

(L)

(2}

Length of maximum pool - 2.4

Length of recreational pool ~ 2.4

Storage {(acre-feet)

(1)

(2)

Recreational pool - 11,500

Top of dam - 14,000

Reservolir Surface (acres)

(1)

(2)

Dam

(1)

(2)
(3)

(4)

Top of dam (embankment) - 1,300

Recreational pcol - 1,150

Type - earthen fill between vertical
dry masonry walls

Length - 40Q°'
Height - 24' (structural height)

Top width - ranges from 36 ft. to 53 ft.



(5) Side slopes - vertical except 75 feet along
north abutment where downstream slope is
approximately 3H:1V

(6) Impervious core - masonry core walls visible
on surface, depth and full extent not
determinable

h. Spillway

(1) Type - 4-sectioned stoplog concrete spillway
(2) Length of weir - 20' (four 5' lengths)
{3) Crest elevation - 510.3' NGVD

(4) Gates - none
{5) U/S Channel - Bow Lake

(6) D/S Channel - open, boulders and rocks, with
sand and gravel bottom. Left side has about a
4 foot high boulder built training wall to the
bridge opening approximately 150 downstream of
dam face.

VALLEY DESCRIPTION

Bow Lake Dam spans the headwaters of the Isinglass
River, a major tributary of the Cocheco River. The dam
is located about 150 feet upstream of Bow Lake Village,
gtrafford, New Hampshire, The Isinglass River then
flows approximately 16 miles to its confluence with the
Cochecc River.

The river valley below Bow Lake is steep with narrow
flood plains the first 4 miles below Bow Lake Dam, The
river drops an average of 50 feet/mila in this reach.
From mile 4 to mile 16, the confluence of Cocheco River
and the limit of study, the river really becomes less
steep, having an average slope of 10 feet/mile, with
wide floodplains.

MODEL DESCRIPTION

The Bow Lake dam-break analysis was made using the HEC
version, dated November 1981, of the "National Weather
Service Dam-Break Flood Forecasting Computer Model",
developed by D.IL. Fread, Research Hydrologist, Office
of Hydrology, National Weather Service, NOAA, Silver

3



Spring, MD 20910. Input for the model consisted of:

{(a) storage characteristics of the reservoir, (b)
selected geometry and duration of the breach
development, (c} hydraulic inflows, (d) hydraulic
roughness coefficients, and (e) active and inactive
flow regions. Based on the input data, the model
computes the dam-break outflow hydrograph and routes it
downstream. The analysis provides output on the
attenuation of the flood stages, and timing of the
flood wave as it progresses downstream,

ASSUMED DAM-BREAK CONDITIONS

General: The magnitude of a flood resulting from the
hypothetical failure of Bow Lake Dam is a function of
many different parameters, including size of breach,
initial pool level and storage, rate of breach
formation, channel and over-bank roughness, and
antecedent flow conditions., Engineering assumptions of
conditions which could be reasonably expected to exist

prior to a failure of Bow Lake Dam and were used in the
analysis are presented below:

a, Initial Poel Level 519.3 feet NGVD, 4.3 feet
above top of flashboards

b. Reservoir Inflow Estimated flood of record =
1790 cfs

¢. Breach Invert 496 feet NGVD

d. Breach Base Width 60 feet, trapezoidal side
slopes 1V: 0.5H

e. Time to Complete Formation of Breach 1 hour

f. Downstream Channel Roughness Manning's "n" =
.040 to .140

g. Pre-Breach River Flow The pre-breach river flow
was assumed equal to the flood of record, which was
estimated by using a cfs/square miles value based

upon similar drainage area, Inflow to Bow Lake was
1790 cfs and local inflow on the Isinglass River is
3780 cfs.



RESULTS

The resulting peak stage flood profiles are shown on
plates 2 through 5. Because of the scarcity of good
topographic mapping in the area, profiles are shown in
feet above normal summertime )July-August) low water
(NLW). Users of the information can establish depth of
flooding at particular properties by establishing its
relative elevation with respect to adjacent stream
level. variations in depth above NLW progressing
downstream is attributable to c¢nanges in natural stream
hydraulic capacity, as well as changes in peak
discharges.

Peak discharge throughout the study reach associated
with the development of the peak stage profile along
with the development cf discharge and stage hydrographs
for three stations downstream from Bow Lake Dam are
shown on plate 6., The three stations are located 0.05,
2.4, and 6.7 miles downstream of the dam.

The peak dam-break discharge from Bow Lake Dam is
25,300 cfs producing a rise of 15.8 feet above NLW
stage at a point 0.05 miles downstream from the dam.
The peak discharge decreases to 24,000 cfs with an
attendent rise of stage of 15.6 feet at a mile 2,4
below the dam. At mile 6.7, the discharge is 21,300
cfs producing a rise of 21.4 feet over NLW stage.

Because of the large reservoir capacity of Bow Lake a
large outflow is maintained from the breached Bow Lake
Dam. The natural valley storage of the river valley is
expended and high flows occur in the river 16.0 miles
downstream,

w
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*HECFORMAT

*ECHO

#FORMATTED

*1OFIELDS

#*COMPOSITE

ID BOW LLAKE DAM

ID ISINGLASS RIVER

ID G.MERCER

InD C.VEP ENGS

ID BOSTON,MA.

I0 . 19 1@
Iie 3 i

QI 1790
SN POW LAKE

SE S18.2 515 51@. 3 494

SA 1300 1150 250 0

DN POW LAKE DAM

DD S18.% 515 @ 519,53 50 .25 496

DP 1 516, 3 L0 494 .5

DO a gz 17| a 1@

RN REACH 1

RG 3 3 4 &

RC 0.0 )] 0.0 Q.2

XI 2.05

XE 493.5 5@1 5Q9 %13 517 5 5730 Y40
XC 2@ 11 a7 473 517 72 g90 991
NC  .O35 . 045 .25 . DED L2770 . 220 .00 . 102
X1 0.5

XE 462 470 479 487 4% 503 s10 520
XC 50 174 SN pelrl ¥e=¥4 Ghu4 12724 14&4
X0 @ Q0 519 700 100 45 LT 4 &1é
NC  .035 . 045 . @52 . 060 .ave . D0 . 290 . 100
X1 1.0 Y

XE 430 440 450 460 47 430 490 520
XC 50 120 183 pexe, 7 440 760 1Q4D 1200
NC  .@35 .245 ety . Q60 .@70 . 08B0 . @90 . 100
X1 2.0

XE 357 353 349 375 I8 188 394 400
XC 50 140 154 250 1100 1964 245 TEA6Q
X0 @ 170 678 200 5716 480 @ @
NC . D35 . 045 . 050 . P4D LA7R . P8e . 090 . 100
X1 T4 .50

XE 315.8 - Jeges 300 e 34,3 T4 54 TLT &
XC g, 145 313 G529 936 ] 12368 132
NC  .@35 . 045 . 250 . QLD LA . BBE .20 . 109
QN Tk LOCAL TMNFLOW

Gl 2000

X1 4.0

XE e G T66 w73 DT ErEYS =3t 300
X¢ 50 191 Lk 890 1102 1397 1770 Jedr, v,
X0 55Q 4730 414 454 475 s &0
NC @15 . D45 LY .00 .@7@ =1 . SR . 10@
RN REACH

RG = 3 4 =

RC 0.0 o .0 a.e

INPUT DATA FILE
A-1 APPENDIX A



X1
XE
XG
X0
MC
XTI
XE
XC
X
NC
X1
XE
XC
NG
fw]
QL
X1
XE
XG
X0
NC
X1
XE
xXC
*O
NC
77

S
IS
Y N

759
191
550
. B4%

241
237
200
045

115

- D45

161
Z4%

70

. B4

117
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